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Abstract

Study of nutritional values and biological activities of Thai indigenous rice

Matchima Nammoonnoi', Bungorn Sripanidkulchai?, Jirawat Sanitchon®, Sarunya Tuntiyasawasdikul®**
IJPS, 2023: 19(2) : 75-89
Received: 4 January 2023 Revised: 29 April 2023 Accepted: 8 June 2023

Indigenous rice (Oryza sativa L.) is a traditional rice that is grown locally, but there is still a lack of information on the
nutritional value of rice and research supports their benefits beyond eating. Objectives: To study the nutritional values and
biological compounds in nine indigenous rice varieties and to study the effect of solvent on the yield of active compounds
extraction. Method: The total phenolic compounds and free radical scavenging activity by DPPH assay of nine indigenous rice
were determined. Select two variety of rice to macerate in different solvents including distilled water, 50% ethanol, 50% ethanol
with 0.1% Hhydrochloric acid, and 99% ethanol. These extracts were determined free radical scavenging activity by DPPH assay,
tyrosinase inhibition, and safety on keratinocytes. Results: All varieties of rice contain a high nutrition in terms of their constituent
nutrients, including carbohydrates, proteins, fats and fibers. It was also found that these rice has potential as a source of many
essential minerals, for example, Neaw Dum Hmong rice is a source of calcium. Maled Fai rice is a source of phosphorus and
copper. Tubtim Chumphae Rice is a source of iron. The results showed that the 50% ethanolic extract in acid condition of Neaw
Dum Hmong rice showed the highest amount of total phenolic content (629.27+6.56 mg GAE/g), total flavonoids (463.59+0.83
mg CE/g), total anthocyanins (517.10+9.49 mg/100g), and Cyanidin-3-O-glucoside (0.16 mg/g), consistent with their antioxidant
activity when using DPPH assay with IC50 of 19.25+0.05 ug/mL. Moreover, it has a potential to inhibit tyrosinase in the range
of 0.125-100 pg/mL and showed no skin toxicity on keratinocyte cells in the range of 1-1000 pg/mL. Conclusion: The obtained
data show the potential of indigenous rice varieties that they can be used as a component in product development that may
have positive effects on health and as an ingredient in cosmeceutical products, leading to an increase in the value of raw

materials and further commercialization.

Keywords: Indigenous rice, nutritional values, anthocyanin, antioxidant, extraction
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LAZLIDNIAILLANIRIRIW AR VLT YT WIWT9 1-100

Hag/mi
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6. nsnagaun1ssusstanleslnls3iua (tyrosinase
inhibition assay)
35lelumiTiaseiae dopachrome method 876t
maiadfiservesenlodinlsGiuaainifia (Sigma-
Aldrich, USA) LLaza’li@lz\‘i @ Levodopa (L-DOPA) (Sigma-
Aldrich, USA) (@Tﬂ k89311 Kolakul and Sripanidkulchai
et al., 2017) i'ﬂmsﬂﬂﬂﬁmmwaowﬁmn‘“meﬁﬁmmmmﬁu
475 nm la g WaN 20 mM phosphate buffer saline (pH 6.8)
USunau 80 pL waznIaladn (positive control) W3aa3aNA
1717 Y3 40 UL uaztaw ol inlsGiua (250 univmL)
USunos 40 pL luanwifsoioasuuy 96 WA R BIGETY
Lmﬂwﬁqm%n‘jﬁ 37 °C 151281 10 min 91N %asLdY 1 mM
L-DOPA 13011 40 uL ﬁﬂﬂﬂuﬁqmwgﬁ 37 °C auaIu 1
min asnnsganauuaslaslfindesdmyjisoruulules
LWAN (ITIA2881911NY 3) u,a:ﬁ']mmmqvﬁfﬂ'm‘fa
owladnlsdua Tagldaunsa (3)
Tyrosinase inhibition (%) = [(A0-At)/A0] x 100
sunsA (3)
lag A0 fia FNNIQANAUUAITAIANIRZAILAILAY
At fia FINIRANAKUFIVBIANITNIATFIUNID
A28819
7. msansanuinwisaatnaalnlad
7.1 maiaasiaa e lwlaed
WzLasstaealulod (Normal Human Primary
Epidermal Keratinocytes from Neonatal Foreskin; NHEK)
AMNUIEN ATCC 1Iu primary cells (ATCC® PCS200010™)
f8o SR TasTAadL5uE15Y (Dulbecco’s modified
Eagle’s medium; DMEM) (HyClone, USA) $3§i@5u91ngnia
luas35 (fetal bovine serum; FBS) anutiuduiasas 10
wazenUTnesiasladndu Saina (Streptomycin sulfate)
100,000 pg/mL UazUaa NaaNln (L-glutamine) ANALTUTY
Sauaz 1 mnifuﬁ'lvlmwwuﬁwmluﬁauﬁqm'vﬁgﬁ 37°C
meldanzasuenlasenlodanudutuiasas 5
7.2 MInagauaNaliniBaia1sanazI6e
LORARINIES
wad NHEK toasluanuiasisasuuy 96 wau
Tuudaznguiisadsiwau 1x10° cells/mL (100 pL) Tuams
A9l Toniia DMEM AZ450 uaztdsaimadiiniaa 24 hr

nnswaswdumsanadiiazanslwlafasanan Lo
(DMSO) Atiaanadnamsiassimasnidsy laglwana
WuTugarinoves DMSO tinnuTeasas 0.2 uaziiaanw
L NTWYAIRIIRNATIILHNAY 1, 5, 25, 125, 250, 500 WA
1000 pg/mL UAZNFUAILAN (100 L) Faapaimadlugniig
LWwgnUNgunaasdudlnanaIanatng TagiSunagoy
anuduiwlasldanudududs o vasarsanadialae
SANAMINAROUALIAN 24 hr ANURAINNRIATT I1NTHs
LN 3-[4, 5-Dimethylthiazol-2-yl]-2,5-Diphenyltetrazolium
Bromide (MTT) fin s uguiiaiy 0.6 mg/mL Wawuaz 50
uL vinlugamngd 37 °C 1w 3 hr lufifia 3nnsiuazans
nANVRIWD TN T UALTRRF 9T NENTAzaY MTT luud
a:%qmaamutﬁmﬁ’m DMSO LLﬁ'sﬁﬁvl,zJémmmiQ@nﬁu
waadiaIasaudfasouululasinan Aanuiaiu
L&Y 570 nm s'fia@hms@@nﬁmmﬁi‘@iﬁuamﬁd'ﬂ%mmmi
aH30AVBAUTAA (viability) lapnpaunaidusosazainuag
J0QVBILTAR (% cell viability) Lﬂ%'ﬂmﬁﬂuﬁ'umjumuquﬁ
ld'ldiGusnsanadin (Mosmann, 1983) laalddruau
@18819LYiNNy 3
8. MIINATITHHANIADA

Jias1eRauudsUsa% (Analysis pf variance,
ANOVA) 7837838 wazilIsuiisuanuuandaszning
ALany adudazdayadas 35 Duncan’s Multiple Range
Test (DMRT) fisz@unnuLTasi% 95 @T’miﬂmnmﬁu%agﬂ
SPSS

NAN13IY

1. ANBIANBUINIINIYATNUALNIILAN LA

1 v J’ =~

Qmmmo‘[mmmswaam'mumaa

1.1 ANBHENIINIYNINLAENIILANVIT
&
Nuwtia9

ANBIANBIMEVDILAATININANNBIAIHALUEN
ANNHNEILAZANNNTIIVBILNRATIINRDI WUIN T1ILARS
muw“’uq‘ﬁmmmmwm'saglum\a 7.19-8.52 mm A1NNT19
atiluta9 2.23-2.91 mm uazsinsinaglutag 20.09-38.78
mg LazidaaTIIATULURINARA (L*a*b*) WUl T1audas
aww"’uﬁfﬁmmvﬁmaa§Lmﬂ@mﬁu VI T1IFV1 JUAd &

WARDY LATANII AILEAIIUAITIN 1 waz3un 1

*
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Study of nutritional values and biological activities of Thai indigenous rice

Nammoonnoi M. et al.

A13191 1 TOUALANBULNNINIAINYBITNIINUL BINT R IUURIINUIRDVBUWARN AL NNIAN T IUIN 9 BT

ANANNLTNAUV DI 52UV L*a*b*) 212naad wIaZasTIRwas
GRlaH %laﬁ'uﬁ: A sRAT f1nase L* a* b* 812 e Wwiin
ANNAIS  (Ruas-12ia7) (Emi‘im-wf'lﬁu) (mm) (mm) (mg)
1 wAlniun LLR370 712147 ﬁv.’]mmma 44.74+0.41 9.77+0.30 8.84+0.31 7.26+0.26 2.69+0.07 20.09+1.02
2 vufiugaun  LLR(RD6Y) drud dhenauas 49712131 13.68£0.50 10.98:0.59 7.79:0.49  2.69:0.06  20.21+1.56
3 CRLGRER] ULRO19 712147 FUTY 40.38+1.19 2.84+1.15 2.44+0.67 7.62+0.35 2.79+0.25 29.45+1.74
4 waady ULR291 igelb! G 38.45£0.22 0.55+0.21 1.33£0.20 7.96:0.60  2.81x0.10  25.32+2.24
5 ABNWELBN ULR419 712147 P1188NLRAES 66.10+0.15 19.7340.23 3.8910.15 8.10+0.52 2.78+0.13 22.15+1.71
6 LAdtenenals ULRO17 drmien  dudu 47.06%1.16 4.9120.80 3.49+0.42 842:054 2743034  32.48+2.44
7 WITENANUAS ULR243 Frunfien ERPLERV RN 72.89+0.62 22.79+0.34 3.43+0.33 7.96+0.56 2.23+0.26 36.78+2.75
8 Funfpg ULR020 Tmiios  veeninAns 73241066 22.19:0.36 3.80£0.12 8521040  2.68+0.40  32.95:2.84
9 FNABAT LLR406 Frunfien ERPLERV RN 70.88+1.33 19.41+0.73 3.20+0.14 8.26+0.28 2.87+0.06 25.83+2.21

LLR = Lowland rice, ULR = Upland rice; ¥inn1Inaaas 10 1

[nl

(RRRS]

azalniam VLaITauN

(]

nonNzioN

]

i

v - o
wAnals wany

¢

(el

1sitfnalg

M " M vy i MM 5% - }M‘ﬂ‘f L

nIzENANUND

A S
BIANKN ANANAT

U 1 SneaEmImanwsaseTINWdaINI 9 menus ldun ngudddiF [n] nduthudn [1]

v = aA v =)
WNILABLINUT [A] LLESVIILABEIV [J]

1.2 qmd’m'mfmimmsmmﬂ"nﬁymﬁaa 3am
ussrauazlSamlanzuin

Fiwiasms 9 1fia flamdrmalazwnisgalu
fumsamsidugudszneu leud andlulawesa (75.30-
79.77%) 136w (8.21-11.43%) lusin (2.05-3.23%) uaziila
lowey (0.38-0.95%) uaatdua (0.08-0.22%) Waawasw

(0.27-0.46%) wazliwasauaglusisdszanm 3.78-4.12
& 4 v = v Q 1 U v U

keallg Tawuiiruwiisrazliwdsnuganiidhud lasda

{ v s v 1 v é v

AlAwaswgIga laun 9raanauas (4.12 kealig) 5414

o v o e A [l a o aa <
Wﬂdd']%g(ﬁﬂ'l’]‘ll']’)ﬁ']UW%EB%&J@U’]G&J%U&’M@V]’N&Q@ (=
0.05)
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HanTilanzinimgindu wod i mdned
LARN UWRZNBILAS Lmﬂ@i’mﬁ'usl,wﬁ’nmiazmyw”qu‘ AIUEAS
Tuan 3197 2 waza139i 3 Gefidnsnwiduunaaasuus
mqﬁﬁ‘mﬂu%mwﬁﬂ IG]Uﬁﬂﬁ‘imﬁﬁﬂﬂﬂ%&l’]mLLiﬁ’]Q‘ﬁIWUQ\‘i

v & '

RULFAILALAWIN T niterddaduurnasaSunnardan

v =

MWIZIRUUNT WAZTIIENAWATLD BULAES

o

P16 109
LEINRINER T uaad i dunnadgSunerNaIRLA

v

Nauad TruANTuLNITwLAAILETUASN HaNIINTE]
oA & o A [ A
wuindnsdwdeuveslanznin 3 afia (a0 waaLloy
waraIny) Ldifiudunasgiuiinue (@1819531%073
JutaulansninaudszmMad 1 inaueImITUazE W.a.
2547 AuualiluSunaaznalaiiin 10 ppm waaidiowly

\fi% 0.3 ppm wazan I LaiLAn 4 ppm)

A1319% 2 Qmmmﬂn"ﬁmmimaamﬁm]’nﬂﬁaﬁnﬁmﬁaa 9 Tie

amAmMlnzwIng K1 K2 K3 K4 K5 K6 K7 K8 K9
AT (%) 1140 1106 748 7.40 7.53 7.21 7.31 7.63 7.68
121 (%) 1.15 1.31 1.54 1.52 1.40 1.82 1.62 1.55 1.40
Tul56i (%) 9.03 913 1004  9.49 9.04 9.26 9.67 8.88 8.21
Tt (%) 2.05 2.72 2.80 2.39 2.70 3.23 3.08 3.00 2.41
ula (%) 0.51 0.48 0.47 0.38 0.53 0.95 0.49 0.60 0.53

aslulansa (%)

wantaiazatalunsn(%)

0.08 0.14 0.10

Ca (%)

0.27 0.27 0.45

P (%)

3.78° 3.86 3.92

Gross energy (GE), Kcallg

75.86 75.30 77.58

0.08 0.08 0.07

79.18 78.80 77.73 77.83 78.34 79.77

0.08 0.06 0.10 0.06 0.07 0.08
0.18 0.20 0.22 0.13 0.20 0.13
0.46 0.45 0.45 0.45 0.45 0.45

3.96 3.83° 3.98 3.94 3.99 4.12°

*K1 = NzAlniun; K2 = NUANTUUN; K3 = 1andnaly; K4 = WAAENEY; K5 = aanwzuay; K6 = aioidnds; K7 = wizenauwnd; K8 = $anass;

K9 = nanay

o o

*@ragndaranwsinunasnt uaasinlenunandvasneipdian (p=0.05)

1.3 ﬂ‘%mmmsﬂsxnau"ﬂ%aﬁmmI,Lazqvl'éé'hu
mgga%mmaaﬁnﬁmﬁao

WosiesziUsumansUsznauRuadnsinluns
Fiwiasns 9 wiia wuin fiusunauadinmuaglugig
0.43-3.64 mg GAE/g la s d11& 14 &1 ﬂﬁ'uﬁfﬁﬁﬂ%mm
Wuaﬁm’mga'ﬁ'q@ léun T1nfieadngds (3.64 mg GAE/g)
> 41NEAHNY (2.91 mg GAE/g) > 111 Nza LNty (mg
GAE/g) aauaasluanefl 3 Gedvsunnumandrsnuluudas
soWugedadiuiynaaid (p < 0.05) WalSouifioy

USum Auadnlunstiudazd wuinTaaSIUTI ™

Auadnuinning1v1Useun 2-8 111 LazT1IRLAN
Usunmfinafnuinningrivnadszanm 2-6 win Gedaau
aa@ﬂé’aaﬁ'ummmmsnelumsﬁma%aSas:Lfiai'ﬂ@T’sﬂ’i%
DPPH #9nu31 Tratnsednousztruniiordidanin
ﬁmaggaamﬂoﬁ"ﬁﬁq@ Tagfidn 1C50 LYinny 0.9420.01
mg/mL uas 0.87+0.02 mg/mL augay taisauiiisuen
Ic50 ludnudazd wuin inﬁﬁwﬁzm%?ﬁuawaﬁm:éﬁ'ﬂiw
FIIRUAILALTIIV1IUTZNN U 2 WA 10 LN @NNBIAL A9

LLaﬂdlugﬁJﬁ 2 LaTANIN 3
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Uy
s
uzdlniau LATAZETE BTIRY
100.0 100.0
é 80.0 . § 80.0
& . E .
T 60.0 ° F 60.0 .
z z .
® 400 - ® 400
.
20 . 1Cs = 106+0,01 mg/mL 200 ¥ 1Cso = 2.4840.01 mg/mL
00 ¢ + + + 4 00 — + + + +
0.0 0.5 1.0 1.5 2.0 0.0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0
CONCENTRATION (MG/ML) CONCENTRATION (MG/ML)
A wandae
[ MEIMETR]
100.0 100.0
- .
§ 80.0 " é § 80.0 . o
& 600 % & 600 <
2 z
% 40.0 . = 40.0 .
200 . 1Cso = 1.304:0.01 mg/mlL 20.0 - 1Cs0 = 0.94+0.01 mg/mL
00 4 + + + + + 4 00 4 + + + 4
0.0 05 1.0 1.5 2.0 2.5 3.0 0.0 0.5 1.0 1.5 2.0
CONCENTRATION (MG/ML) CONCENTRATION (MG/ML)
-t o v
ADNNTEBU U8 2IATUN
100.0 100.0
0.0 . . 80.0 a ¥
z z .
2 600 . 2 600 =
& 2
Z a0 . Z 400 o<
ES = .
200 - 150 = 9.5240.10 mg/mL 200 B 1Cso = 0.8740.02 mg/mL
00 4 + + + 4 00 + + 4
0.0 5.0 10.0 15.0 20.0 0.0 0.5 1.0 1.5 2.0
CONCENTRATION (MG/ML) CONCENTRATION (MG/ML)
o
WITUIAUWNY Fnasq
100.0 100.0
80.0 . 80.0
2 4
2 600 e 2 e00 &
g o & N
i 40.0 PR i 40.0 °
ES R .
200 . 1C50 = 10.27::012 mg/mL 20 - G0 = 1.45:0.02 mg/ml
00 4 + + + 4 00 4
0.0 5.0 10.0 15.0 20.0 0.0 0.5 1.0 1.5 2.0 2.5 3.0
CONCENTRATION (MG/ML) CONCENTRATION (MG/ML)
AgNaUAST
100.0
80.0 o
=
o -
= 60.0
§ o
Z a0 =
®
20.0 . 1Cs0 = 9.9840.10 mg/mL
0.0 4 + + + 4
0.0 5.0 10.0 15.0 20.0
CONCENTRATION (MG/ML)

4 Qrg! a v ¥ = ‘lq: v
Eﬂﬁ 2 Namaauqmmuawaaa‘s:mawnﬁ'ummm 9 ﬁ’]ﬂ‘wuﬁj
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{ a 1 a b a a ngq/ a o ] v d‘l A a
A1319% 3 ﬂiﬁJ’]mLLiﬁ’](ﬂl ﬂill’]miﬂ‘ﬁ:ﬁ%ﬂ USuniuadnyu LLﬂzﬂﬂﬁﬂﬂ%a%Hﬂﬂﬁiﬂ%@nQEJ’]GN\‘J‘U’]’JW%L&IBG 9 TUA

3310613510 (ppm) USanmlanzniin (ppm) USanas q‘n%{ﬁ’ﬂu
My aneieg dang Wan NDIUAY Az uaadiaa @1y Huadnvw  auyadase
(zn) (Fe) (Cu) (Pb) (Cd) (As) (Mg GAFElg) Iy (mgimi)
1 EGIRIENS 19.14+0.08 6.96+0.06 1.08+£0.00 0.7040.11 0.08+0.01 n.d. 2.51+0.06° 1.06+0.01°
2 ‘V]V‘]Jﬁil?NLLW 18.84+0.04 16.394£0.01 1.43+0.00 0.404£0.10 0.02+0.00 n.d. 1.14£0.0° 2.48+0.01°
3 ERIRHS! 20.83+0.09 8.41+0.11 2.99+0.01 1.06+0.02 0.1440.01 n.d. 2.95+0.11¢ 1.30+0.0°
4 WRAENE 18.05+0.03 8.85+0.05 3.28+0.01 1.12+0.11 0.13+0.01 n.d. 1.20+0.06¢ 0.94+0.01¢
5 AanNwzad 17.44+0.05 6.24+0.02 2.37+£0.03 1.36+0.07 0.21+0.00 n.d. 0.53+0.03 9.25+0.10°
6 VARG 18.95+0.06 5.61+0.06 3.17+0.02 0.60+0.06 0.07+0.01 n.d. 3.64+0.15° 0.87+0.02f
7 NIZEANLNI 20.42+0.09 5.29+0.09 3.23+0.01 1.43+0.04 0.16+0.01 n.d. 0.54+0.04 10.27+0.129
8 sﬂ’JLﬂgﬂd 19.85+0.03 7.56+0.05 2.61+0.01 0.94+0.04 0.08+0.01 n.d. 0.43+0.01f 1.45+0.02"
9 FNAUAT 20.83+0.09 5.27+0.11 3.20+0.02 0.43+0.12 0.07+0.00 n.d. 0.53+0.03 9.98+0.10'

n.d.: Not detected

o o

*shaendaranwamnunasnuluuwas uaasidanuuandaieivedmean (p<0.05); inn1snaaas 3 1

a o £
2. USunmansdranuazgnsniedinnluans
o Y A" ~
ANAUVININKLNDY

2.1 YSamwansdnawn

o

¥
o A (2

Inmanagausssayidasdn ladandi 2 e
w”ufﬁﬁqﬂ%‘fﬁma%aﬁm:ﬁﬁqﬂmaﬁ'@ laun Trndashe
wazthaniteadnals Taglddarinazaosfiadsg ldur v
naw, 50% LaN1488, 50% LONUAANENNTA HCI Was 99%
LOMBOR KANIINARBIWLIY NMIFNAGILEITREAY 50% LD
muaalﬁ%am:émﬁ'@g@ﬁqﬂ (@131971 4) Fstrsesiia
f¥ewazdsanalnddssnu (Trniiordrdavaiy
5.19+0.57% WAz UNAALNELYINAL 4.17+0.18%) a&i14'l5h
aal wamiﬁm:nﬂ%mmmsz%wﬂ“zyﬁwu’lumiaﬁwﬁnﬁ%aaa
1fia WU NIRNAT1IGIE 50% Lan1uas lban1IEnIal

USunawadanstsznauluadngiv Usunanaliuasasiy

wazdTunmuanlnloorfuruginiinisanadioaaria
azanurfiadu uazassnatiuniisadaiifidSinmansiety
gandrdwdedie da Yiunmduednaiurinny 62916.56
mg GAE/g USunaanaliuasdiuninnay 463.590.83 mg
CE/g waztSumuanlnlos 1 fusiuiny 517.10£9.49
mg/100 g %agaﬂjﬂﬂiﬁaﬁauﬁnmaﬁ'@ﬂi:mm 20-200 L¥in
waziiloinluaTanUSunmans C3G @1w3% HPLC wudh

NMIAnadIL 50%Lamuaaluan1iznialwiliunm C3G g4

'
A

nga TauNUANENIENATILNEAFN UL RIIRNATIIL AT
USu1mh C3G 1Ay 0.16£0.00 waz 0.16+0.00 mg/g

v A

RESEY
o @ & v ad o A9 o a o @

extract STURIAL aJaa‘gﬂvlmnﬁaﬂ@wiﬂﬂimmmimmy

mnﬁq@ fa MIFANAAIY 50%L0N AR UENIIZNTA D9 b6

WRangsanaadnand lvinnsansnda b
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gyt
@997l 4 SouazSumEsana USinmansian LLa:mwummm‘tumsﬁmawaamwaamiaﬁ'@‘ﬁnwﬂaawﬁ@
3o USanoe USansuan anaenu
. . . e - - . N - 13310 C3G
GRENES EEGRIY Yield (%) Wnaansu Walanasnsa Tnlasarwsa YDA G
(mg GAE/g) (mg CE/g) (mg/100g) IC,, (Kg/ml)
ihnsu 3.21+0.15  357.80+6.32° 163.92+9.80° 98.5246.02° 153.93£0.55° 0.04£0.00°
wSaihy 50% Lanuaa 5.49:0.68  537.67+5.34° 352.21+1.18" 178.67+4.41° 41.510.26° 0.110.00°
50%LeMuda+HCI  4.17+0.18  623.78+4.16° 388.58+1.95° 249.37+9.64° 25.88+0.75° 0.16+0.00°
99% LaNUaa 2.36:0.36  253.41%3.72¢ 133.67+5.43° 25.04+1.67° 166.46+1.28° 0.000.01¢
ihnsu 3.41+0.14  405.79+4.34° 215.31+2.65° 123.90£7.07° 113.90£0.73° 0.05£0.00°
o e e 50% LaNIuaa 6.10£0.29  567.44%6.56" 379.8+1.68' 379.06+6.02" 33.43:0.47' 0.13£0.00'
HRER 50%LaMuaa+HCI  5.19+0.53  629.27+6.56° 463.59+0.83° 517.10£9.49° 19.25+0.05° 0.16+0.00°
99% LaNUBA 2.79+0.36  314.16£5.52" 157.52+2.06" 65.12+4.41" 149.70+0.11" 0.04£0.09
IANG - - - - - 3.1420.01' -
IaAnd - - - - - 5.060.03' -

1 ghagandarensyinuidenululmwies uaasindianuuandvagalinodan (p<0.05); innaaad 3 5

£ o a L d” ~
2.2 qnsm%au‘,gaamwaom‘sanﬂmawumm

Lﬁé]‘ll’]vl‘ﬂ‘ﬂ@] RAUAINURN mmlumsﬁma ‘%aﬁmz

17835 DPPH WU &138NAT1LNRAEN AT TN AR

@‘hﬁommmﬁ’mag;&a'ﬁm:"ﬁI@mﬁ@h IC50 i1 N U

25.88+0.75 pg/mL ke 19.25+0.05 pg/mL ATNE1AY T

o

]

FLUFANUIN FITFNATIINRANI LRSI RALIAN

Lo & a
2.3 i]ﬂﬁ&lﬂﬂdlﬂ%l”li&dﬂﬂri%t%ﬁ

= o
INNANITANBINITVRII WV adtanladinls

v A

ENRVRY

AMNRINIIDLUNNTE ﬂ'aLauvl,énﬂﬂiiﬁ’ﬁmavlﬁnnmaﬂ’nu

VN (0.125-100 pg/mL) lasg1sanad1dtuaai e f

@ s a ° [ a &

gaanseInuUSumasdagAuadin Waliuasd uazuawu

a A o o & o ¢ A
In'lgerduiwulussanadiinisesaonug uaziile
WIBUINBUAYETNNIAIZIWINTUT WUINEIIENaT1INg

s qul a v 1A a
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